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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new polymer 
compound having high emission intensity. 
SOLUTION: The polymer compound comprises a 
repeating unit represented by formula (1) or (2) [(in 
formula 1, Ar1 and Ar2 are each a trivalent aromatic 
hydrocarbon group or trivalent heterocyclic group; X1 
and X2 are each O, S t C(=0) or the like excluding the 
case that X1 and X2 are the same; X1 and Ar2 bond to 
adjoining carbon atoms in the aromatic ring of Ar1, and 
X2 and Ar1 bond to adjoining carbon atoms in the 
aromatic ring of Ar2) and (in formula 2, Ar3 and Ar4 are 
each a trivalent aromatic hydrocarbon group or trivalent 
heterocyclic group; X3 and X4 are each N f B, P or the 
like excluding the case that X3 and X4 are the same; X3 
and Ar4 bond to adjoining carbon atoms in the aromatic 
ring of Ar3 f and X4 and Ar3 bond to adjoining carbon 
atoms in the aromatic ring of Ar4)]. 
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£ 3* $3 *VT ^ 5 v (Synthetic Metals 119(2001)537) 

iol«tS:fflj («!:;*::£-, ftffi*a*f, l2tsaaE£ 1 991 ^ ) g5t« r &g£« 

ttjft*ro*itfc*tt- J (Mm®;*:. YrmmB&W. anttt, 1990^) fg 7 * . T % 
b b b J I3lilf ( 1999^) 3~16H^1ClE«<D^fe>SrffiV^ri^-C*#5. * <b 7 
tf^7*&, #EG)8k i* •? J&73 EPJtoSc^ll # Jbff &*8s j6*EK»I #ifc <b LTl«4>otSt 

^fv^ffii:^. XMiE«:*|jfcif-e«<*S;frife-eife5. SSt ttli^y^^iS^? 
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fc-rzt. i v mfamm&m < * -s o dr-eEfcKiL-ctt 

PVA „ ^yx^r;K W o > ft t' m if h ft- . fioffii^ 
So EftBlte^f^^-Mfe^y w> y m ft -c ^ j& -f 5 
^ 5 *n± , £§^5EftBiK:£>fr-frTig:i:ji^-?-5r HJ-cf 

36 E Ift ife tt » £«±lcEftil£?£j&L, «3tUV3fefiB|#*> 
5:*8s-CElRl«tB£#fc-e:5#«fe-C*>5. E ft R i: LT « , 
U f = >> >- -jr * - h ft if & m If <b ft, v ..rU JE 9 i£ A ffl IB ft R 
7 t* v ^ & S fc 3fe E ft & T* li , ±!Ef5«c©*!ig£i6L*:£ 

feiv^. K # ^ © £ =fr tt » iii^^SrSffiiK ©-yrTTg^iife 
^i-taSlcS^U, b 5/ KftiTT? — ;£|rMw = — -^w y/ts 
^Wt, x t° v =i - h ^ y u * y i$ »j ft t* -c ^ -r 3 2f & 

-rOJ^^^JPfetli. X & ± lc cD i§ # ^ $* © _h g)J © 
ft^3teEft8^E*Lfc*3ftBft«ta«rJ6LfcS;K&JHv* 
tt>Ott»fTtt4'<4H«Ony K m'tf'h' * V~ 0 

w « i- s r as -c # 5 . 

[0143] 

Jb rf 5 fc * tc # /B -e fc « . 

[0144] 

a (1) , (3), (4) j3it? (2 0-0) f 

Si^^ft^tili> *r*i-?ftTE5S (16-1), (17-1 
0) -C*SiT,5ft^ft*JSS©-oi: Lt«^I^t5I 4 



* fc S tg ± ic SiJ & s ft Bt 4- » 
9£|p)lt>IV'5 r. t *s -e # 
5 . 

t> ffl >.•» 5 r t # 5 

&M££ft JE#-i*f» 

C 4 «" «• # » A *B * tt « * 10 

l *« ± i- a *r »t t? 

5 v « ffi A *§ * tt « * *B £ 
S « £ © * . * A fS 4 fc tt m 

<d tzm s i* „ _h is 7 if v ^ 
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fftTfci. » # * SEK JB 
, iii^^P^EftStcfcfriirT 



ffl ^tz Nf fc «: d % 3B * © * X 



**n5»SL*ttttt5 30 

) , (i8-i) fcit; (2 




(1) 



SC«f x A r Ar 2 , X 1 is £. Xf X 2 t± , ilEtl^CSft^Si-,, 
[ 0 1 4 6 ] 
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5S<K A r 1 . A r 2 , X s . R 1 1 JSi^R 1 2 14 ±|E t m C M * £ * 1" „ 
[0147] 




5£ * . X s , R 1 1 , R 1 2 , R 1 3 , R 1 4 , R 1 5 s R 1 6 , R 1 7 *5 4 R 1 8 
[0148] 



R 15 R 16 




rrr (20-0) — 



15 ,-, 1 6 



. R 1 J . R 1 4 . R 1 5 . R 
[0149] 



1 7 



fcilFR 1 8 14 ±12 t m 




(16-1) 



5£ > A r 1 , Ar 2 , X x :jo4rjcx 2 l4_LfEiP3C. Y 1 *3 4 TJ^Y 2 14 ^ 
^y^n^yft^f^i^ *<>mm. £ fc 14 k* = A- S £ « 

i". 

[0150] 



-Ar 1 



R 11 -C 



-Ar 2 - 



(17-1) 



R 



12 



5£*. Ar 1 , Ar 2 , R 1 1 , R 1 2 , X 5 . Y':i34Z*Y 2 14_hfB<k|I3C;g!*£«-?- 0 
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R 14 R 15 R 16 R 17 




(18-1) 



■a*, r 1 1 , r 1 2 

[0152] 



R 1 3 , R 1 4 , R 1 5 . R 1 6 . R 1 7 . R 1 8 % X 5 , Y 1 




(20) 



5£ * , R 1 3 , R 1 4 , R 1 5 , R 1 6 . R 1 7 . R 1 8 , Y'fc^t^Y'fiifStl^CS 
[0153] 

±*s x wgmmmm<D l-*>i- £ vm&fr h „ y 1 ^.tt/Y 2 i± ^ ^ ^ *ua & ^ ^ n ^ 
yf^> t a- ^ a- * a- * — r y — a- ;* a- * * — hi, r y — a- t a- # A' ^ a- * 

[0154] 

5£ ( 2 ) „ (23) , (24) *3J:LX (25) T-^^tt^SMU^&Sr^r-f^^^^'fk^- 
tt , * tl^thTm*. (2-1) , (23-1) v (24-1) :}3 <fc (25-1) "C * 

[0155] 



Ar 3 Ar 4 

X 3 = 



(2) 



S^*, A r 
[0156] 



A r 




(23) 



5$ * & x-i, 3 v mm* . g.mm.*-£ it is y r 4 5 » r 4 6 , r 4 7 , 
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r 4 8 » r 4 9 , r 5 0 % \t*iu:fr,m$L\zfcmm* , Aoy^*^, Ty v^^ s< T , v 

^r/l'^-drv'S, T A* * As f- * & , TJ-/^, 7 D -/V^^->£, TD-^ftl, 7]) 

— A* 7 A* A* £s % T }) — A^T JU* * is & ^ 7 U - ^7/^ /I'f tl, 7 T *s 

. a & > y * * * *s m „ a & y ^ ^ s , ti->D^7?;s < lios^si, 

n7P-;l't^v'I > --TC7!)-^f tl, 7!)- ;V7^^ = ;Vl, T y — /Hf = A- 

— A 7 A- /V- ^- -> * /V- =. JV S . ^ 7 1 n T y — 3r * A- >K = ^lSfcliv/7 / g^ 
«t. R 4 6 £ R 4 7 , R 4 8 t R 4 9 ' ttTEVMtiie LTI^f^ U t» «fc Vn. R 5 1 Ht 
T A 3f A g , 7P-^7^^/H> *fcfilfl5^)^^^S^^-r o 

[0157] 



R 53 R 54 R 55 R 56 




5t * . X 1 4 it , * * |?t J© ^^l^^Sfcfiy^M^^^-t-, R 5 2 , R 5 3 % R 5 4 
v R 5 5 N R 5 6 x XXXfR 5 7 tt^^fiXia JCTk^i^^, ^n^^flC^ TA-*/P£ 

TA^A;j-3f TA3rA^;*-g N 7P-/H, T y — A;*- =^ ->g x 7!)-;Wf 

„ 7!)-^7;^/l'I > 7 y — /VT/V^/V^^r v'S^ 7 U -/V7/V^yPf tl> Tv'^l 
, 7->;^*->l, 7 5 Ki, -< 5 KS, 7?;I > B & 7 5 / g v S ft V 

y^S, ft^V y /w^-df-^S, lS->P/i'7^S, 1 {15 O IS fit IS g 

, D7!)-;vt*^l, ■^•^nry — /W^^-X. 7 !) - ;i^7;V'!r = /l'S, 7!J-;Vx 

^ — A- 8 . jo A* if- 3r is A S „ 7;K^t^fv'^;l'* = /Pi 1 7" y — ^- v- # /v, & - g 
, 7 !)-yU7^^^t^->*/V-|5 = M, 'sf p 7 !J -^t*->*;P#=:/Vi$fc|iv'7 
R 5 3 t R 5 4 , R 5 5 tR 5 6 lilVM;agLtf?rI^LTt <fc V> „ R 
5 8 ftT/K/H, 7^-/H ( 7 y -;v7/u^f^S* fi l|OSfiI!:it, 
[0158] 



R 60 R 61 R 62 R 63 




a;* » r s 9 ,'r 6 0 . r 6 1 , r 6 2 , r 6 3 *> i r 6 4 ii^fr-enana 

% ^n^ygf, 7 A * A g s 7 A 3r A ^- g , 7D-/UI, 7 !) - 

A 3- -> g , T y — A ^ g x T y — A T A * A g , TV— ^7;V*;U t * ->I. 7!)- 
^7/^^ftS, 7 v- A g , 7 A * ~> g . 7 5 KI, -f 5 KS, ^ 5 ViSS, 7$ 
/ g , 1^7?;!, I^->!J/H, I^v-Pyut^^S, g ft v- y A ^ g x B ft y 

^7 5/1, 1 ffiW^^iig, ^xnry— A;*-3riyg N — ^ nT y_ 7y — 

/V T A- ^ - A g , 7P-yHf- = ;vS, 7/U^r/l/t* ^*^*-/VS, 

7 !) - /i't^V*^,i?^/vl 1 7 !)-/V7;w^f/vtJfv'*;v^ = /vS, ^ *r n 7 y — A- it 
* i/^^M^ fc:J4->T / g£^1" 0 R 6 0 £ R 6 1 % R 6 2 £ R v . 6 ,4 ttEVlc***. 
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-Ar 3 - 



•Ar 4 



-Y 4 
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A r 3 % A r \ X 3 *5 ,fc X 4 12 , Jifg t^C. Y 3 fciVY 4 Wt ^ ft ? ft W. £ K 
v 1/ . t * }V % tv-fc M % 7!)-^x/v*^-M > jP-zi'T/^yM 

[0160] 




(23-1) 



5t * . X 13 . R 4 5 , R 4 6 . R 4 7 , R 4 8 N R 4 9 , R 5 0 *5 i R 5 1 it ±m t 

^/V^^-H^ 7!)- /I'T/v^/V'^./l'*:^ — FS, *t)fi^7;i-|, XyV/J> = ^A^ 

ill, *;K/H, Jfclitf = ;H^ff 0 
[0161] 
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5£*. X 1 4 , R 5 2 % R 5 3 x R 5 4 , R 5 5 x R 5 6 . R 5 7 J: R 5 8 «: _kfB i 

lUC Y s ;fc itfY^i^ft^ft^AEtc^a y VJ^^ % 7;i'^/i'^/i'*^ - ry-/v- 

Fi, 7!J-A'7;i'^;M;i'it;^-H, tf^Ifc^^y/V'g, 5}% a ? 

St £ . £ 14 tf =: ;v m * ^ i" o 
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(25-1) 



*"f 4 R 5 9 , R 6 0 , R 6 1 , R 
Y 8 it * tl ? it 34 5i JC o y y , T /V- * /V X /V * ^ - 



6 2 



R 6 3 *5 J; Xf 



, 7 D - ;v 7 A ^ /i' 
= ? .a ^ a- £ , * 
£ , * fi t* = ^ S 

[0163] 

8 # -t ft 

T 11 — A- T A- A * 

[0164] 

'afcssgu o"i'Ei""( l 

s k # <t -a- ft » , 

(18-3), (2 

* t *§ -s- a <£• -r 5 r 

[0165] 



«OL^t^i^ii^, Y 3 , 
yyjg?, T A 3r A ;* A j£ — 



) \ ( 3 ) (4) $5£U! (20- 
T!25$ (16-2), (17-2) 
0-2) Soil/ (20-3) T*^£ 



R 6 4 l± _t IE i: D „ Y 7 *5 «fc 
- hI/7 V — A X A * * — M 
, ?.;Vfc=.t>J±?.=f-;V&^ * * 
<k * 3" A S , * £ & £ , * A 5 A 



Y v Y , Y , Y 7 :}3 «fc Y 



o) -e^$tt6^5Sb * -a i- 

, (17-3). (18-2), 

ftd fp -c * 5 „ 



10 



20 



-Ar 1 



Ar^ 

X 2 



5£«£ , A r 



A r 



X 



(16-2) 



# ± Y 2 ft _k 15 i: D „ Z 1 *|ff t T A * A 



» , T A 3- A =*r ~> g , T A * A'f- * m , 7!)-;Pl> TD-yl't^v'I, 7P- A 
2 , 7!) -/V7/U^r/H, 7y-/P7;W*/Ut*->I, 7 !) - /1^7/^/Vf tl« § & T 
5 / S , « & v" I> A £ , lfficD^^SS, B75-/l't^v'S 1 ^xnry — /w^-^- 

X, 7 y -;v7/w^ = ;Hifcli7 y -/vxf ^^S^^f. 

[0166] 
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R 11 -C 



-Ar- 

L 



»12 



(17-2) 
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5fc t» , Ar 1 , Ar 2 , R 1 1 , R 1 2 , X s , Y 2 *5 J; Z 1 « _h IS i: ft tt» £ * 
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Y 1 — Ar 1 Ar 2 Z 2 

,i I l« (17 " 3) 

R 11 -C X 5 

5£*. Ar 1 , Ar 2 , R 1 1 . R 1 2 . X s , Y 1 _h IB t H3 C It!* & & i" „ Z 2 fi * 

T/V^r /V^-^r .7 ;^ ^.f * I , .7. !). - ;P I v .,7 y -yV t 
TV— /I'^^-S, 7!J-/V7/l'*/l'I, T 1» — /V- T /U * /V * * m . tv—^t^^- 
t^^-tm. I!I7;;I < M^^y/i-S, li^liil, — 7~ n t ]) —>v**t z^m, ^ 10 

7- v r v —/i-^^-m. r y -/V7;i-^=;vs*tii7 y — ^^^-/umz^-r, 

[0168] 



R 14 R 15 R 16 R 17 
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sS*. R 1 3 . 

[0171] 



R 1 4 . R 1 5 , R 1 6 . R 1 7 . R 1 8 , Y 2 ioJ:T/Z 1 l4±Ktl^D 
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(20-3) 



1 3 



1 4 



1 5 



1 6 



, R 1 7 , R 1 8 , Y 1 *3 &Tf Z 2 ti±IB t m C 



jS*, R 
10 17 2] 

#3g91<D_hfE5£(2), ( 23), (24)*5j;t/(25)T*^$tt5iliIL¥fi[S:W 
-f Z>Mft*fc&®>\i. TES ( 2 - 2 ) , (23-2), ( 2 3 - 3 ) , (24-2), 
(24-3) , (25-2) *5 <fc (25-3) X*7F&frZ>it&m*mPt<D — oi IT*1 

10 17 3 1 



10 



-Ar 3 - 
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-Y 4 
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5t <f> , Ar 3 , A r 4 , X 



*5 J: Y 4 J±, ±l5irl^C, 



T A-^r/V;*- 3r T /V- * /V- ^ X , T U — /V^~3r'>3£, 7!)- A**- 
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7?;S> fi&->yA-g. l«<D&3&gi£, ^ ^ n T y — ^tJfv'S, ^7 1:7!)-^^ 

[0174] 
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X 13 , R 4 5 . R 4 6 . R 4 7 v R 4 8 x R 4 9 . R 5 0 x R 5 1 *5 £tfY 3 It 
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si, ^TD7y-;i't*v'S. •^fn7y-/vfti > r y — /\- t ji> — ^ ma ti niT 

[0 17 6] 



R 53 R 54 R 55 R 56 




(24-2) 



5fc*, X 14 . R 5 2 . R 5 3 N R 5 4 . R 5 5 v R 5 6 / R 5 7 , R 5 8 * JctfY 6 1i 
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y - ^ = a g £ x -f- o 
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» t y — /v^-df •> ry— /w^^-s. r y — ;u7/K/H« 7y-^7/u#/vt#->i 
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[01861 ., - 




(68) 



JP 2004-168999 A 2004.6.17 



[0187] 

±ie (16-1) % (17-1) SitHS. (18-1) -c * $ tlZ><t&®><D o *> „ Y 1 ~ 
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[ 0 2 5 7 ] 

LEDl:ov^tRWt5. 
©iS5>^ L E D fl, B§H:}3 J; ft 5 itlSI IE , * 481 JI £ # L , fg^T^S 

j&s* $8 SB ft i: -r-5 0 40 

^&ei4, %3ts, jEHi&mm. t^iii^wv^f nt-fco r t * ^as, ^^Jiassi 

*Itfc5:i:#»*Lv\ - — - • > 

[ 0 2 5 8 ] 

wCfc, 5§3feJli:f4, 3S3ti-5«1BS:*-*-5Ji3:V*W JEHffim M £ \t . IE ?L £ Hi SI f 5 

*4, **t j e*ul!ll£lc20£Jl±JliV'>-Ct>.fcV'>. 
[ 0 2 5 9 ] 

*T $1 il as 31 ft JI fc S 4§ -g- , t^S-Cfe 535ftJI as * f> lEjE?Hf]ii&»*!k n*&T£.tt& 
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[ 0 2 6 0 ] 

7L m ie§ # <£> & -g- #J -fr « 1 w t % ~ 8 0 w t % X* £> 9 , &S l< li.5 w t 6 0 w t % 
T«^$li£#^O^^#J-g-|;S:lwt%~8 0wt%T-£>»3. »f L<«5wt%~60w 

^lc:^tbT%)fe*t^OS-^fiJ-g-»ilw t%~8 Ow t % T* fc »? . & S L < 5 w t % ~ 6 

m&m%m>&^ zm&iztez <DM&to±&\cM &ytttn<D&&m&\z i w t %~ 5 o 10 

w t % -e *> 0 s 0*L<li5wt%~4Owt%ffc!) 1 iE?L«S5lltt^fcm^^ill*f#« 
ttl ?)©^H-f 1 w t %~ 5 O w t ») > #£L<fi5wt%~4 0w t%Tfe5, 

*%0JO«^^-{b-^^W-^**(i9 9 w t % ~ 2 0 w t % fc 5 „ 
[ 0 2 6 1 ] 

s ^ -t 5 iE ?l m m & n , «^ ^^twifsni^^ofi^^^-^^^^^^fk-^i^^ 

• ^HS&H-J&asitfJSafcttfl-fcUTH:, W09 9/1 3 6 9 2, W09 9/4 8 1 6 0. 
GB2340304A. WOO 0/5 3 6 5 6 , WOO 1 / 1 9 8 3 4, WO00/55 
927. GB2348316. WO00/46321. WOOO/06665. W099 
—/ 5 4 9 4 3'.* WO 9 9 / 5 4" 3 8 5 ,' US 5 7 7 7 0 7 O '. ' W O 9 8"/ 0 6" 7~7 3 . W """ 20 
097/05184. WOOO/35987. WO00/53655. WOOl/347 
22, W099/24526. WO00/2 2027. WO00/22026. W098 
/ 2 7 1 3 6 . US.5 73636.W098/21 262, US5741921.W09 
7/09394, W096/29356, WO96/10617, EP0707020, 
WO95/07955. #l¥ 2 0 0 1 - 1 8 1 6 1 8 , #M""""2001-123156 
, #^¥2001-3045, ^1 2 0 0 0 - 3 5 1 9 6 7 , #93^2000-303 
066, #H¥ 2 0 0 0 - 2 9 9 1 8 9 , 2 0 O 0 - 2 5 2 O 6 5 , # ifj "F 2 0 0 

0-136379, #S¥ 2 0 0 0 - 1 0 4 0 5 7 , #H¥ 2 0 0 0 - 8 0 1 6 7 , # M 
¥10-324870, ftSflO- 1 1 4 8 9 1 , #§8^9-111233. # gj§ qz 9 
-4 5 4 7 8«JE»CH|**HTV^5#JI 7 /U * U ^ , ^ <D M ^ & *3 <fc U* * MS & , # y 7 !) 30 

-w^, ^ ^ St" # *> i rj&m-£t#, # V r V - u ^ t*= vV. ^ o g| g # *> <}; * fi -g- 
# . ^S^T$Vjo«tUt^r(DSI#(*:<D (#) fi # £ ft 5 . 

AffctfHCte. Wx.tf#H«B 5 7 - 5 1 7 8 If, ^ 5 9 - 1 9 4 3 9 3 f^«|:|S«$ 
[ 0 2 6 2 ] 40 

*iM©i«^^ft-&li2iaiffl^TU^„ 

[ 0 2 6 3 ] 

1 M m T? fe •? , 0*L<li2nm~5OOnmT-fc »>... ^ Cjf * L < li 5 n m~ 2 O 0 50 
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n m "C S> 2> o 
[ 0 2 6 4 ] 

h (D&mJjfe £ it (4, f V a — h Sc\ * ^ x t- ^ ^ j/'jfe, v^?n^7V73-hifc 

-r * * y v y V > h & m <d mtt & & m z> ^ t & x- z z> . — ^Mf& j $'£&<Dmft 

.It*5gl-cfc5 ^ ^ y — >- fliJ 8u 7 JS'J Ss , # 7 -fc ;/ h- ft) J©| ft, 

[ 0 2 6 5 ] 10 

*(C*fLT20wt%~l 0 0 w t % T' fc ►) . #SL<l4 4 0wt%~l 0 0 w t % T? 

So 

wt%~99. 9 w t % T? •? , 0wt%~9 9. 5 w t % "C & 9 , £ <b |C 

#£L<80wt%~99. 0 w t % "C £> 3 » 

"T> r ?lii3f*S ©'ttflfwfsi *«fft'io TS4i aC Tv> s>V"sT "h V y.'v Visfcft ^'T^Fm 20 

jM c Fasetm=gg£i6*1-SfccD:|§<£l£te > ftfc tti B# © B <5 £ D^^tTftjiS 9 £ it -j- 5 
ftlC*SSi!25 , CICfcV>Tl~20mPa • s OlltfcS : i i)S»J Ll\ 

W UTffli^Sli U T tt # «| R Ht ft v> a* , ^-f^*i&J&^£«J&-r.5 

3 » «• a* # « ft * «t ic » ft t> otfcsi^ic ^iliLt^DD*/^, i&ft^^u 



#^LED, mm t t (DKIC, jETLSI^® ^^ItfcK^^F L E D. B£ 8£ i 38 # g £ 

tf>PflK. W^il&i&Jl ft , a>o|$Hl t 3£%m t <D m fc, iE?Li|ii£g£Smfc:i9;#^LE 

d « as m if h ti s . 

[ 0 2 6 7 ] 

ittf. A ffc itt tc 14 , ElTOa) ~d) <Dmm&Mm£KZ> 0 
a ) MC/a**/** 

b) mm/iEummm /w?tm /mm 

a ) w>m/jEiLtfimm/ftftm/n*iiii&m/mm 40 

-[0-2 6 8]" ... , 

*»W©*#^LEDas:iE?L*fi-iaiJl«:#i-5»-§-, ttffi*ixSE7L*!iiS»»i: U X 14 , 
U fc* - A, 77 yu ✓ - ,p t> L < tt'-t <D ^ «J & , #I>v'7^<bL<14^cD^>ll#. litU 
< te^miCft 9mT 5 y?rf t54? V v/n ^tyliflc, f 7 / U >H^($> 7P-*7 
S; Vf$>H&, ^ yi^< ^ lg # , M)?!^*^?^!!*, # y 7 = !) V t L < 11^: 

v-v) t> L < te-^roifat&ft ^ ^ «sj ^ £*t5 0 



So 

[ 0 2 6 6 ] 



30 
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AffctfjICtt. gjEailftffi Lt, #|IS6 3-7 O 2 5 7 t^i, R 6 3 - 1 7 5 

8 6 0 #S? 2 - 1 3 5 3 5 9 t&S> 1^2-1 3 5 3 6 1-f-^fg, 12-20 

9988^-^$B, 1 3 - 3 7 9 9 2 f^i, H 3 - 1 5 2 1 8 4 *^*KBt * ht V»i 
<b fc> 3? # 0!) jjs: £ ft 5 o 
[ 0 2 7 0 1 

ft b <£> 4 1 T? , :E^ifii£JI(£;Bv^SiE?LiS5i£#;|sl-,kLT, ^ y if = ^*/u^/-/H) L 

< li © if >g & , y ^ V t L< li to ^ 8f # , fi0^t> L < fi±^lc^#^T5 Vfc-g- 

fcL<wt*r<z>ft2*#:» * y ( P -? u<iH©iift, * « # y 

» * h \z m * l < tt jk y t* =• * /u -/ - t> u < wt * (o m m # * *r>7>H<ii^ 

[ 0 2 7 1 1 

* , te#*fc*«©jEfttfi8*t***LTttlf?>' , y:'»i*(*. ry-/WT5^m^(*:. 
^.^/U^O^jgfl^ h 'J 7 x=^i?7 5 Vfilft^i^SftS, <& # ^ tf> jE 7L £ # <r> 

[ 0 2 7 2 ] 

^■Br^^tc^i-ssiJix^ & h<o& bmjc m^h ft_s . &m &*£±y lt, 
' '# y ( n -Vs^*>'^ V - /v- j" 7 ' # y r = y i> € C < iit©'ii #\ "# y ¥->"Vi v tf "20 

L<li-?-tf>^3iCtt\ ( P -7^nV->-f^W^) t>L<fi-?r<D^#f*: x * y (2, 5 

tuii^roiift, 7Ky#-**-h, tfyr^yv-h. # 
!)^f/>7^!)v- k *y y u - h, # v xf-u^ ^ # y mit v - * . jk 

[ 0 2 7 3 ] 

/K y ( N - t* =. >v # ,v si V - f v ) t> L < * © SI * ft , #1 x. Hf tf = ^ > - a» e> # 

[ 0 2 7 4 ] 

#y^7>t>L<fi*rroSt^#i:L-rte. *-5#^'Hf» — (Chem. Rev. ) 
SI 8 9 # % 1 3 5 9 1 ( 1 9 8 9 ) , ^ItfFGB 2 3 0 0 1 9 6 f^HMaf CE« 30 

* y t» v if & at n m i- m v> b ft 5 . 

[ 0 2 7 5 ] 

So »lc]Ea*6^©5r**T5^*«9<R*fctt*«[l!:*-f-51>©a«09^*ftS B 
[ 0 2 7 6 ] 

©ft ferojfcRfc i5JSiSfl**ti5. * fc, W JE ?Hft 36 *f » "C tt» 
^f,©^Kfci5*S^«*$ti5. 40 

[ 0 2 7 7 ] 

RttfcV^. SSlHt, ^nOifc/UA, igffc^^l^, ^^»031^^4S©«l[*5fi»jK 

[ 0 2 7 8 ] 

cr^vfT=i-har, ^7t*T3-h^, P — =t — h , V 4 T — /< — 

jVr , . . a — h tfe , fo^a-fft, ^ y u- - => - h & , ^.^ y->-PPJ5"Jjfe v .7w^yfn»ijjfe, 50 

\\ .■ ..... .;.;-;.-v ' * ".•:•'.••.»•''••/»•■»•'• 

B&tci'.^r. 'V. • " «. : .- ■ . -v - . . , \ ..... .v.r#^V^.4tf^k^^'- : ' '>• 

■ -^^ . ■ ■ ' % ' ' ' ' ~ ' ■ ' •.' 

^^#38^%'*' ■■••■•'■>•'*.'■»'■■; >; 4 -v . , v.. ...... , -- -*->m> **3 r ^4*^* 1 *- iA * ' **\4&tpA**,. * 

k^^.^^f^-''- ' - . ^- ••r" • •. • . « • f •'• V t^kvs-*- • »«■."••.-''■ ■ " ' '' 
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y h f$ JSU & . V 9 *J = y h^yvhfe^<^^^Jfe^fflV^^t^-^#5 0 
[ 0 2 7 9 ] 

iFL*l^g<DMlf:i:U-Cf4, (Sttf 1 nm4>t> 1 »i mTfcU, »*L<f±2nm~500n 
mT-fct), ^t»*L<tt5nm~ 2 0 0 nmt'fc5 1 
[ 0 2 8 0 ] ... 

&Ot)0^gfflt?f , t*t-^7y- A- f£ 3J ft: , 7V / v^^ ? L< li^Oil 10 

> ^ i£ ft % -^7x-/P^->7/xf i/yt b< li^ rofiff: > i?7x / =5ry :x i§ 5g ft 

^ o ^ ft . ^y^/^-y-yv^LOi^^sfarft, ^y7/p^-i/^t>L<tt^<^si^^ 

^ # #J ^ $ tt $ o 

[ 0 2 8 1 ] 

* ft ft lC ft . 4# IB BS 6 3-7 0 2 5 7-5§-£r$R. |i0 6 3-1 7 5 8 6 0 <k $8 , # M ¥ 2 
- 1 3 5 3 5 9 f^#, 1 2 - 1 3 5 3 6 lf&i, ^ 2 - 2 0 9 9 8 8 f&f > IrJ 3 - 

'3 '7ll'2'f&'i7HT 1 T 5 2 ~i "8 4 -§• <& $a id is m'^'Kx'v^' i>lo 'mi* m&¥h'z>\ 20 

[ 0 2 8 2 ] 

-nt)©?*), * i> r ;/ - ft . -<^y^y^tb<«^<OS|^f*: % 

^■y^h\^<tt^:<Dmmt^. * ft 8 - t: Ku^ix^yyi't.L'Cte^iDfi'gftcD&JRgi 
ft . #y=¥/y^t>L<ti^cc>^>gft % * !/ y * t y y-b L < :*? y 7 7V- 

^U'ytt<l±^©||^ft^^*L<, 2 - (4-f7i=y;V) - 5- ( 4 - t - -7 f- 
^7i = /p) - l, 3, 4-^-^-y-v !: Ty — /w v ^y/^y y, 7V / h y ^ 

[ 0 2 8 3 ] 

m^»2&«©fiftttfefc UTttWltJWI8H:fcV ,k as, # ^ * =f- Hi i£ » £f t? I* , 

■c t± * r* st 1* & *vf> © ^ r fc «t .5 & # * ti^e tim^zhz* mm^tctemmvi 

[ 0 2 8 4 ] 

£ ^ fl? £ ^ S t> <o fc ft »i # lc fM IS M: ft BE j& £: L T , ^ n n * a a v Sft><f i/y 

\ i>^odi^ y*?©S5gigi, f M77y$oi- 9 1 ^ * * jK , h/u^v. 

S^^^^/u. :7* ^ , if;i't;i'y/i'/7tT - V $t <D ^ * T fr^frmflkfr Wtf & iv Z> 

o 

[ 0 2 8 5 ] 40 

-r^ui/^tfT^-hj*. ^7^7 = -K$, h gj r a - 3 - h 2fc r -7 -Y T - 

- Fi, 7^f '7/3 - hS, X7"V-3 - h jfe , ^^y-^PPKlJ&. 7 V RIM 

[ 0 2 8 6 ] 

«*aiaE*ffl[i:*SJ: , 5fc»J{-t"*ttfJ:v^as % '> ft < £ t> fc° >• /ft — a- 3! 3fe L ft v "> <£ 5 ftff 

T-ttliroKff i: Ltli, Wifil nm^f, 1 cmTfct), #£L<{±2nm~500n 

m T? »> > $ b t $ L < (i 5 n m ~ 2 0 Q v n m.;C 50 
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[ 0 2 8 7 ] 

SfttAi) : .T: -/Kir i^fitirs £ t & 5 „ 

[ 0 2 8 8 ] 

$ h \c mm t <o % m tt fa ±.*? mm a» e> <d nffi a a <d & m <o tc #> ic , ticpg l-c m is 

•g'^Kih^^/t^fCS^fipii^^^^JtScD^iSJC^V^^ y 7 T — S &T J¥ A IT t <fc 

- ait 5® coMS# *5 J; $ ico^tli, & ft $h m M m &mm Lt 

ISffl^sr 10 

[ 0 2 8 9 ] 

# WfC *5 ^ T . tfSAl (tfaAl, jE ?L & A B ) ?r^ltfcH^^LEDt LT 
fct . B^Jc»«LT*flfSEAJi&Rttfci«a' J ?-LED. B§SlCg£gL-C«^&AJi£12tt 

« *. i* » a & ^ (4 , »Toe) ~ P ) <D mm & m If b }h Z 0 

f) mm/m%m/m^izxm/mm 

g ) »tt/*#SiA«/38#»/««fa-AJi/iss* 

h) ^s/m^ttAS/iEaii^e/^^exi^® 

_ ^ y . B ^ je ?l nas Jiyjs '* ji / « wr a a »'/ * * w 

j ) iss/mit ftAg/:£?Liai£g/5^®/mw&Aa/&;ii 
k) »*/m^a:A»/»#»/***iiii»/»« 
1 ) ®m/?tytm/n*nmm /mffi&Am /mm 

m) »«/mffiaA*/»*«/«^liaiJi/«fflf&AS/»* 
n) R§^S*mAM/:Eftl&i£S/3§3teJl/®^l&iHB/l&ffi 
o) R«/:£?LtftiS»/3B#»/**-ifti£Ji/*ffiF &A® /S6* 

P ) ns/mwftAB/iEjL^iiie/^^s/m^^i^s/ttwaAS/f^ffi 

[ 0 2 9 0 ] 

t»aAioA#«4«iLTtt, mm&nzft* &-&tt m , m « £ je ?l tfe & ji £ <*> m ic 

£ „ 

[ 0 2 9 1 ] 

±«*?UfftA»asi»tH4i«»^ Sr* tr»©»-& % ft # « tt Si # © « * £ iff ft Ht , 1 0 
fcfetCH, 10" 5 S/cm«±10 2 WT*SJ:t)»4b<, 10" s S/cm^±10'WT 

d s £ tc £F 4 tv\ 

[ 0 2 9 2 ] 

±iEtt^aAS^2»attigi^^^-^tfSo^-g-, {4, io 40 

" s S/cm^±l 0* S / c mUT X' h Z> ^ b frftti V < . MB ^©y-^tl^/h 

^ £ <- i"5 fc# tc tt, 1 0 5 S / c mSk± 1 O 2 S/cm^T^A:*)0*L<, 1 O 5 S /*■ 
c m « ± 1 o'S/cmElT^JbCjifl LV\ 
ii^tt^a»mi4i«^^©m^e^ftSrl 0" 5 S/c m«±l 0 3 61T i: t5 ^ 

[ 0 2 9 3 ] 

K-/f5-f tyoiSli, JETLaA®-CfcttfiT = ^-^, m-T-aAST'fcttli^^^- 

^ * >- ®? ^ >• x mm* -xistiL zfrm^zti. *f lth, v v 
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2 nm~5 0 n m#jf 

[ 0 2 9 4 ] 

^r(7)^#ft, ^P7x = v^t=kyfei(;t©iSH$ > # y ^ ^ = u > t* '=. w > ts X 
jK y * / y x vz<Dnm& 9 * ; * -y- y v# ± tf*..©fi 

[ 0 2 9 5 ] 

(optntLxn, yitm. &mmitv!). mm&&tt&t$&mi? e>*x5. m«2nm 

WT©«feSt«^lSttfcii5^^LED<>: LTIi, |g&{Cg$&LTIilff2nm.&lT<Oi&feS§t/I& 
Krt fcia^"^- LED. lil: SIS LXmm 2 nmKTOiii&Sltfcl^^LED^I 
If <b ft 5 „ 
[ 0 2 9 6 ] 

AftWlCfi. ^ilf, W T © q ) ~ a b ) 0«3g*S^ff£>tt5„ 

q) mm/mir-2 nmsxTvmmm/ftytm/mm 

r ) mm/& %m/mm 2 h m»ro%ii xits " ' — 

s) mm /mm 2 n murvmrnm/Kftm/mm 2 n m&.r <D&mim / mm 

u) 8§ 81 / IE ?L i|$ ii£ g / 3£ ft Jf / Biff 2 n m KTiO^gil/H 

v) HH/Blff 2 n m WT©&iSltJi/IEa$g!ij£Jl/3SftJi/I8£ff 2 nmWT©i^^g/i^ 

m 

w) il/gff 2nmHT©|iII/?S*I/l^ilI/ii 

x) l«/$8ftJI/m^$ai£JI/Blff 2 n m^T©if&iftS/RS& 

y) mm/ mm 2 n m^T©Si&ifi:/f /^ft;i/«^*l&>§JI/SIJip: 2 nmRT©i&ll:S/|5i 

z) &§@/bij?: 2 n msiT<Di&&m/iEjLi&mm/&xm/m*Mmm/Wtm 

a a) ^S/iEa«}iSS/^ft®/m^Fliiig/^J¥2nmKJlTroi^^!S/l^@ 
a b ) mm/ mm 2 n m «T©*6S«/:£?L*&iil®/$gftJi/m^**i£JS /gf 2nmK 
T © & «S /I / l£ H 
[ 0 2 9 7 ] 

*^IOH^ ; J : LED!:»^t5l«li> tt^^^fifeU, * $6 ^) © M £ 7£ "f -5 |g in ^ 
fb L # i> t> © T- <fc < . x l£ 7f 7 , rfy^f-yi/^ S5 # ^ 7 w /p a , y =i >• g 

is & a* #j £ n 5 „ ©it-s- ic is. Rttoimm&mw&itn^mwx'ib z z 

[ 0 2 9 8 ] 

IftfCfi, ®Mb-f ^ 5? »7 A , IMfc3E»* ®Mb*X, *5 «fc t/ * <b T- ifc 5 -r V ^ A 

- * x • a- k (ito) , ^^v^^A-ffiis.a-^-^-rK^^^^s^wtt^^^ 
% m \<^x z txtzm (NESA/«cif) m%t&m^bti. ito, 

/■? y 9 ]) ^ ? , ^ty/i'-f^vys, ^ y^rfef «5f if f,^^, £ , ^|gH 
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m X. fi 10nm*»ejlO/im-Cfct)x If * L< li 2 O nm~ 1 » ml?*) ? , £ *b Id 0 * L 
< fi 5 0 n m ~ 5 0 0 n m T? &> 5 o 

- . * - # v ■* if a* p> * s s , fe 5 tt^jRK y y it®) . mmt&mttnm *>* h ft 

[ 0 2 9 9 ] 

. o m 7L t£ . . y •> a , tF y * y * a „ tr ? a , -t ~> ? a , ^< y . y ? a x 

^ ~> "7 A , * ;V A , ;* h a >- ^ r> A , y £ A , 7^^^, 7> >- v 1 "7 A , 

^ a % -f y nin, ^vv?^, -i? y ? a s -y- y * a . ^ — P f a , 10 

k* >> A . -fyx/Hf^Aftifo^JK, fcJ;0 ! fiif ) ©?*,2oK±(0^^, #>5VMi^:ix 

t>©5*>iow±t, & x m . ffi . v # ^ . ^ * ^ , ^> 

^ XT > x m<D?t>lo£X±t<0&&. V 9 7 7 <i h mffiit&V3t$7p 

» -V:/*i'!7A-TA'$-£A-g-& % f^v^A-ag-g-^ !>A-7;Ki!>A^^ 

10nm*»5)10^m-C$>IJ, »t L < li 2 0 n m~ 1 /i 5 , £<b1C$J3:L<«:5 

q o""n~m "T* fe" 5", 20 
[ 0 3 0 0 ] 

x h z> ^te&m&ityo^&m 7 y ^mmuun^^ b * 5 ^mmm 2 n m^r^s 

SrKttT J; < , Hf*£^g!&. L E D Sr#£1~.5{fc&Jl *g* U V^t t> <fc ^„ 

*3J;i^/*fefi^^7J^-*il»-r5r LV\ 
[ 0 3 0 1 ] 

79 a?- ? * mtt x&m^z z. tin-?* % '*-*f&®&mm*?yt®Likffim-?m=i-mwL 

kteV izfr&X m-m\z.m^b ft. Z> 0 *^-f--3r;B^T£RB£ii£J$1-*i,»i 

#;*£§tA-r*W£. ^®o^{bSrl5Jti-5ri:^i-C#, £feKIHt;^yi7A^<z>|£j!g#J£ 

SSI.1rtl:|?it5: Met OSSigxm-C®*^^*^^^^^^^ — 

©J i" 5 ;l i: # & ,1 i ft 5 „ v^f ti^ l o»±o*f lr i s ; t j tv> 

o 

[ 0 3 0 2 ] 

#%W©S#^LED£/?!^TS^<03gft£#;5fcJ6{cii, St ©li t isi/j: 0 
5 J: 9 tciBS^-ttli <fc 4 , ^ — >"fc(D?&yt$:®Z)it *b tc fi % SfflBB^co^Tt^l 

<oA>©fg?:itt4i;On/OFFf#5 i ? ICffil f 5 1 t |C i 5 , gfr^j^jt^ fgj i£ 
ftf2#ftt'§:3?^-Ct5-tr^ > V ? 4 7° (D & rjkm =f- & b ft, Z> a H fc . K? h ^ h V y 

9 t-r 5 * ic (i . K^t^^srirtic^ h 7 y^i^* Lxi^t 5 i p tie 

S't'ti'Ji.tv^o ^^ccoamo5g7tfewS/j: 5 # ^ SI 3t ft £ ^ 9 5> It -S^S^, *> 5 - 7 
( , . ^ yi- * - * Ji^3t^l^7 ^ ^ - v^ 5 * jfe t «t ^9 , . gB#7J . 5,sr«* , ^ /i' ^ ^? 7 - 50 

l^iw'V • .-.>■■- ■ •- , .v *.«~H?<^'^^ f r ! : ' • <>vi^^^j^M)£^|^< i ■'■ 
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mTF&vJMtteZo KyKh^^^lfli, 3/ ~> ^ ^ » t> »TfB T* #> £ L . TFT* 
t\ SI i£ * . ill m t£ . ^--^-t-y-v-a^, t'^^-^^^wt'^.-^r-l'^y-^i:* 
1 0 3 0 3 ] 

[ JtHflM 

[ 0 3 0 4 ] 

n 3 t> <o -c* »4 * v 0 

^^-e, ^^^S^-?-*^ ovarii, ^DD^^A^gitLt^ y^^-;x->/ 3 y 
?d-7^77^ - (GPC) {c:J;97Ky^.^w-v^^cD^5p*D5>T-*^**fc„ 
[ 0 3 0 5 ] 

nisei 1 ({k-a-^ 1 

"S. M U fc 500ml 3P 7 7 ^ =■ IC 2, 7-Dibromo-9-f luorenone 6. 65g (19.9mmol) Sr ft 

•9. h y 7;utuSlE : ^ nn*^A = l : l©S^SI140n.ll:g)S¥ L fc„ £ 0> jg ffi tt: ii 

"x ft & l fc~ ~£W\ *V m-mm^m^ h v <? j» , m fp ft % tk t- ft l >c ^ . isit h i) ^" 

^^a^^^^rh^^V (33ml) A^SSSl, 4.99g^{k-a-!felltr#fc 0 $ b tC , 
a*/UA (50ml) d> b ff ^ A L . 1 . 1 9g © {fc -g- m 1 £ # . 




1 H-NMR(CDC1 S , 300MHz) : 8. 52 (s, 1H), 7.97~7.86(m, 3H) , 7.55~7.46(m, 2H) 
GC-MS(m/z) : 356. 354. 352 
[ 0 3 0 6 ] 

KEJ6W2 Ht^i2©-&iE) 

• C 8 H, 7 MgBrOp§g 

100ml 3P77^3|:-7^^V!>A 1. 33g (54. 2mmol) £ %L <0 . 7 U — A K5-f « 7 /W 
=*^Bt&L7c:„ rttlCTHFIOmK I-"/ n * ^ * >-2. 3ml (13.6mmol) & *P ;i . iD Hft L , S 
£ IB £ -tf fc „ 2. 51$ Pfl ^ Sft L & 1C ^ iB * T & & L „ 

• Gr ignardS 

S^«^bfc 300ml 3P77^3i:i 1 . OOg ( p. 96%. 2. 7mmol) £• fc 9 . 1 0ml CO THF1C 

01CIC^*PU. ±IET*I9M LfcC 8 H 17 MgBr^^Sr*Px.fe 0 ?$«f£l4-f L. SfltT 

, smmmwLtc. Rfom* Tkiomi. mwt*iiaz.it B ^^sr*o^-5*tftt®?s^-c 

-fco-fcris- ^*Q^I42taro^?« 2: *o fc 0 W^ffiSr*. fo ft 4S * t? ft J£ L . 

SiftMnt'SiU itgtSrSirLfctr^. 1 . 65 g co *a ± j& ft * # fc 0 v^y^y/u 

*7 ov h^ 7 7-f-|C j; OSS (^dr-^>':g^@?^^/l' = 20:1) L 7t £ ^ 3 > 1.3 

Oz<nit&m 2 £ »fc„ 
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Br 




' H-NMR(CDC1 3 , 300MHz) : 7. 66(br, 1H) , 7.42(dd, 1H), 7. 10~ 7. 06 (m, 2H) , 6.91 — 6.85 
(m, 2H), 5.55(br, 1H), 1.90~0. 86(m, 34H) 
MS(APCI, Negative, m/z) : 583. 581. 579 



mmm 3 ( as & m 3 <o <& ^ ) 

Siie&Lfc25n.l 2P77^3|C2 0. 20 g (O.32mmol) £• Si 9 N 4ml(D h/l-xy|cg)if 
Lfc„ r. CD^fgUCp- h ;Ux y^;P* • l TKfn^lO. 02g ( 0. 06mmol) £ *P X , 100^-^11 

B*ISHf#Lfc. K *S £ Jfc # £K 4N NaOHTK^jK, * . & fP ^ jft tK <7) VM tC Sfe # L % m 

!KSrS*bfct^5. 0. \\ % <n>\t^m 3 £#fc 0 



' H-NMR(CDC1 3 , 300MHz) : 7.59 (d, 1H), 7.53(d, 1H), 7.47(d, 1H), 7.29(br, 1H), 7.15 

(s, 1H), 7.13(d, 1H), 1.92(br,4H) , 1 . 28 (m, 24H) , 0. 93 (t, 6H) 

FD-MS(m/z) : 566, 564, 562 
[ 0 3 0 8 ] 

m m m 4 ~ 9 

MM®! 2 \C& ^ TCgH, 7 MgBrC7?ft t> t>ICTiE*l»C;^i-Gr i gna rdf*^*fc«L 

i nmz z> t ic <o , s? 1 tc ^1-^3-^4-9 £ -g- l fc „ 

[ 0 3 0 9 ] 



[ 0 3 0 7 ] 



10 




C 8 H 17"/ 

C 8 H 17 



3 



20 
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GrinRardSSIS* 1 




4 






1 H-NMR(300MHz/CDCI 3 ) : f5 7. 54(d. 1H>.7. 48 
(d. 1H>. 7. 42<dd. 1H).7. 21(d.1H).7. 10-7. 05 
(m.2H). 1. 91 — 1. 76(m.4H).1. 53-1. 38(m.2H). 
1. 30-1. 09(m.4H).O. 90-0. 81 (rn. 12H) 

1 3 C-NMR(300MHz/CDCl 3 >: 5153. 9. 139. 0. 13 
0. 9. 128. 2. 127. 9 t 124. 7. 124. 0. 123. 9. 123. 0. 1 
22. 0. 121. 2. 120. 1.83. 2.36. 8.32. 7.31. 9.28. 
5.22. 9.22. 7. 14. 4 

MS(API-ES(negative)KCl^J!in)rTi/z:517.515. 513(M 
+CI) 


5 


Ph Ph° 5 

rn J 


Phf^Br 


1 H-NMR(300MHz/CDCI 3 ) : 5 7. 56(d. 1H).7. 51 (d 
d.1H).7. 42(d.1H).7. 30-7. 1 3(rn. 1 2H> . 7. 03(d 
d. 1H).6. 84(br. 1H) 

1 3 C-NMR(300MHz/CDCI 3 ): 5153. 7. 142. 7.13 
8. 9. 132. 0. 131. 5. 129. 0. 128. 8. 128. 6. 128. 3. 1 
25. 7. 124. 3. 124. 2. 123. 2. 122. 1. 121. 9. 121. 6. 
87. 1 

MS(APCI(Posltive> )m/z: 495. 493. 491 


6 




MgBr 


1 Jj"NMR(300MHz/CDCI 3 ) : 5 7. 54(d. 1H) . 7. 49 




CbH,70^^ ^3 6 
OCeH 17 


c> 


(d. 1H).7. 42(d. 1H).7. 16(br. 1H>.7. 06-7. 02 
(m.5H).6. 85(s. 1H).6. 78(d.4H).3. 90(t.4H). 1. 
79-1. 70(m.4H). 1. 45-1. 29(m. 20H).0. 90(t. 6 
H) 

1 3 C-NMR(300MHz/CDCI 3 ): 5159. 2.153. 6.13 
9. 6. 134. 8. 131. 9. 131. 4. 130. 3. 125. 5. 124. 2. 1 
24. 1. 123. 1. 122. 1. 121. 8. 114. 0.86. 8.68. 3.3 
2. 1.29. 7.29. 6.29. 5.26. 4.23. 0. 14. 4 
MS(APCKPositive) )rn/z: 751 . 749. 747 


7 


Br— Br 

ipn'^S^ v ft 

t-Bu 7 


MgBr 

<> 

t-Bu 


1 H-NMR(300MHz/CDCI 3 ): 57. 55(d. 1H).7. 50(d 
d. 1H).7. 43(d. 1H).7. 32-7. 27(m.4H>.7. 20(br. 
1H).7. 09-7. 02(rn.5H).6. 87 (d. 1H). 1. 29(s.18 
H) 

1 3 C-NMR(300MHz/CDCI 3 ): 5153. 9. 151. 2.13 
9. 8. 139. 2. 131. 8. 131. 5. 128. 7. 128. 6. 125. 4. 1 
25. 2.124. 3.124. 0.123. 1.122. 0.121. 7.121. 4. 
86. 9.34. 8.31. 6 


8 




Ph "^V-^Ph 


1 H-NMR(300MHz/CDCI 3 ):57. 54-7. 51(m.3H>. 
7. 45(d. 1H).7. 16-6. 77(m.51H).6. 61 (brs. 1H) 
MS(APPI— positive) m/z: 1253. 3(calcd. 1253. 2) 


9 


— ^Y-Br 

oc^ 17 


BrMg MgBr 

0-Q 

CeHt/O oceH T7 


1 H~NMR(300MHz/CDCI 3 ):57. 67(d.2H).7. 45(d 
d. 1H).7. 26-7. 06(m. 6H).6. 77(br. 1H).6. 69(d 
d.2H).4. 01(t.4H).1. 81(m.4H).1. 48-1. 30(m. 
20H).0. 89(t.6H) ' 

MS(ESI(Negative.KCI^3jO))m/z:747.745. 743(M-H) 



MMW 8 tCoV>T»*Grignard^^|(0^t3 9 J. Am. Chem. Soc. , 2001, 123, 946IC fE«c 

[03101 
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Siif#ffi^T, K & ^ S K ± 12 -ft $3 3 l.Og (1. 77mmol) „ t* X (ttalz-M i? # 
a V 0. 945g ( 3. 72mmol) , [l.l'-t*^. (^7xi;V*^7-f / ) ^^a-tv) ^7v? 
H'^^d!) K0.07 8g (0. 1 lmmol) , 1,1'- t* * { is y ^ — /P*X7^ ;) 7 ^ n -fe ^ 0 
. 059g.(0. llromol) *3 J; I* 1, 4- v> * * V > 1 5 ml £ A tl\ T =t * # X * ZO-ft m 7 }) > ? 
Lfc„ -tCD^, g^ife* !> * A 1. 043g (10. 6mmol) £ M X , ^ ^ # ffl ^ T 95^ t? 1 3. 5B# ft! g 

ML, h >-tc^«? £ -tf, f&tt £3 £ An x T jf # , ^ ig b „ 

/ "*Lfc«x"'^^*^2.6«l*lD*.-C?f«t»i-6ili:K:J:D» T IB Ic ^ <b & m 3 - a 0.2 

8g ft 6dS*»ofc&&«>||rA) 10 

'H-NMR (3 00MHz/CDCl 3 ) : 

SO. 85 ( t , 6 H ) , 1. 20 ( s , 12H) , 1. 35 ( m , 2 4 H ) , 1. 88 
( m , H ) , 7. 36 ( s ,. 1 H ) , 7. 38 ( d , 1 H ) , 7. 51 ( s , 1 H ) , 7 
. 7 2 ( d , 1 H ) , 7. 7 5 ( s , 2 H ) „ 
MS:(FD + )M + 659 



[031 1 ] 

mi&m i i ({k-a-itfc i o<o-£/&) 

T =f 1/ b 1 1. 3P7773C2, 7-Di bromo-9-f luorenone 8. 72g (p. 96%, 28. 4mm 

ol)t 0> h y ^ n □ g^^250g % 1^16. 7ml Sr AO x. fc „ r CD ^ £ 1 00t »C *D ??& b , 1B#H8 
*5# ICO. 5g<DTi?fc-r b V V ASr5EI*nx. (Total 2. 5g, 36.9mmol), $ h K 7B# HQ i£ )® b 
fc 0 r <D?g$? £: 500ml (7) * 7k IC It , *>i® L , 7k T'gfcfr L- fc t w ^ , {k^ftl O 10. 65g 



' H-NMR (DMS0-d6, 300MHz) : 8. 44 ( d , 1H) , 8. 37 (d, 1H) , 8. 32 (d, 1H) , 8.03(dd, 1H) , 7 
.55(d, 1H), 7.44(dd, 1H) 
MS (APCI-Positive, m/z) : 356, 354, 352 
10 3 12] 

mmm i 2 1 1 *$ j: t/ 1 2 

L 7t 300ml 3P 7 7 7, a Cft^-^I 1 0 5. OOg ( p. 65. 6%, 9.3mmol) £ ® «? , 100 40 
mlCDJl&Tk DMF1C ^ SI £ it fc „ r CD }g N a H (p. 60%, 2 1.2mmol) £ #0 X , 100tl? 1 B# |SJ 

. Lfc„. Lfc„ w (D^?«^^il* T-^^ bfc^tC, l-lUt* * ^ 

/V 3. 7tnl (p. 99. 5%, 21.2mmol) £r AD X , 1 OO'C t? 1 0B# ffi M L- fc 0 

S fS £: 0*C lc <<fr £P b , 50ml CO 7k 3r *D X , 1 50ml X 3® h /V > ftb ffi b „ W^t@$rfct>-ar 

,7k, &fn*&7k-c-i5fci#-bfc&ic, 8»t h y nuftli, *«*a*bfcfcr^; 10 

r co & ± f& m & *s V * V iv iJ 9 A ^ n ^? h^77^- (JRH^^— ^•y-^co^~-,dr-^ 
> : BlF^^ *f-)\> = 100 : l) 1C T *f M b , 0. 83gCD $5 1 1 £ , 0. 93g <D it & ® 1 2 £: # tz. 




C 8 H 17 -^- 
C 8 H 17 



2b 



3-a 




30 




feii^ 1.0 3,1 3 J. 
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it&mi 1 



Br 




Br 



C 8 H 17 0 



11 



'H-NMR(CDC1 3 , 300MHz) : 8. 46 ( d , lH) v 8.26(d. 1HK 8. 16(d, 1H), 8. 02 (d, 1HK 7. 87 
(dd. 1HK 7.55(dd, 1HK 4.58(t, 2H) » 1.92(m, 2H) , 1.59~1.33(m, 10HK 0.90(t, 3H 
) 

MS (APCI-Positive, m/z) : 468, 466, 464 
[0314] 



O C 8 H 17 12 



'H-NMRCCDCls, 300MHz) : 8. 64 ( d , 1HK 8.09(m, 2H) „ 7.82(dd, 1H) V 7.51(d, 1H) „ 7.4 
l(dd, 1H), 4.30(t, 2HK 1.77(m, 2H) » 1 . 60~ 1 . 29 (m, 10HK 0. 89 (t, 3H) 
MS (APCI-Positive, m/z) : 468, 466, 464 
[0315] 

mmm i 3 

< m & =f- it -a- m a <d <§• j& > 

±m it &® 3 0. 96gt2, 2 • - tr try 3>/k> . 5 5 g t & Kfc®&icj±& A,fc*& 

. S J& m f*9 3r m. Si # ^fiiLfc. ~ ft fc , 3b b fa t lb T si* =t y X X~ s< 7 V is 7 L X * 
ti&%. Lf;f h?t Ko77y (THF) ( lift 7k g£ ) 8 0 g & *D X fc „ & fc % £. Ol^g 

tc, tr (1, 5--> ; ?a^-^ ; 5'^^>-) - *, Jr,v (o) {Ni (COD) 2 } Sri. 
O 5 g AD X. , £ ft T? 1 0 # M W L fc & , 6 0tfl. SlSlHJRJ&Lfc.Jfcte.RfStt, 
li^SIMt-Cffofc. R & & , d<£>i£jg&<$£PLfc&. yH0 0ml/-f 

ty^il7k2 O Om 1 l^jgjg^l^^fii^, iS6 1 B#PpflS|#i L fc„ &fc x £/&Lfcttl8 
* «r , ^>ig-r5rtlcJ;i3|HlitZLfc 0 ^ ©ttJSft L fc f , ^DD*;UA|;g^ 

L fc 0 i©*««rJ»iBU. ^F^^Srl^*Lfc^. r CD it £ , T^5^^^EJ»Lfc*7A 
Srlt: t 9*lfiUfc„ &fc, w<DjM£r % * J —;v* fc ^ #* & ^ , SitLt, 

LfcttfSSrlnlitK Lfc 0 r <Dtt®*mm$t%i U, 1^*0. 5 g£#fc„ 
w^fi-^tfcD/KD^^V-^^^^sp^^^ifi, 7. 3X1 o'TliD, #!)^f vyjft 
^a*¥^J^^*fi6. 5X10 6 -Cfcofc„ 
[031 6 ] 

mmm i a 

<~&9t=f- WL^tfo B - — ■ — ~~ — 

±ie^-^^3 0. 5 6 g <b 2 , 2 '-t't"!)^/UO. 27gt^S^^^(C-(±5AA/fc^ 
. RJfc^rt&gSftf^T-fi&Lfc,, mtc % fc<b/J>C£>T,'i' y^U, 
Ili^Lfcf h7t KD77y (THF) ( J& tK *g gj£) 4 0 g £ #0 £ fc „ & fc , C <D i& *g 
fc . fc* * (1, 5-is?u*??i?z^i/) (o) {Ni(COD) 2 } £ O . 4 

7 g*n^L „ Iflfl 0^R.1i#Lfct, 6 0 tf 3 B»flOKJ£ L fc 0 ft , R J& 14 , M # 
*#H*L«f>TfTofc 0 EJE«» iro^iSrftjpLfct, ^^/-/UlOOml/^^-^^ 
i*2 0 Om 1 S^^ff ic-e^rfii^, ft) 1 &fffiW:Wl,tc 0 & fc . ^^LfcetJ^ffeiS:, 
^>®-r 5 t fc J; «J (5J451 L fc„ d (D&fkm Lfc& , h y r \cf&M b fc„. r 




• «« ■ 

(92) JP 2004-168999 A 2004.6.17 

fcfc Ig £ [h] ifc L fc„ rcDet^^jgcH^^LT.fi-a-^O. 1 5 gjrffc. 
^roa-a-^^^y^^^^^^S^^^-^iJi. 8. 2 x i o'TJ,^ l^y^ 
IIl¥«»fill2. 6X1 0 s ffcofc. 
[03171 
• XSfllB 

<mft z f-\t&mc<D^ifc> 10 

JblHft:-g-^3 0. 5 6 gH-yDthnyo. 017g^2, 2 ' - \f f >J v> 0 
. 3 7 g i: 5rS^$SlcttiiA,f:i, gf&* 5r S*^^ flj^ L fc„ Zft\z s 3bhfrC 
»7^^y^Xt^7'yy^LT ) ffiaLfcfh7t KD77V (THF) ( * *g ji£ ) 

4 o g £ in x. fc „ ron^gsic, t' ^ (l, 5 - v' ^ □ ? i/iy) ^ - y ^ ,v 

(O) (N i (COD) 2 ] iO. 6 6 gillOX., ifitl O^^S^Lfct, 60tt3l 
. ^y-A'l OOml/^tV^i* 2 0 0 mlS^g$tl;.t^fii^, #J 1 B# K » 

«sbfc. &lc % £fifcLfcifcIS!^&. ^jg-f-S^i:{cJ:i3lnjilZLfc 0 r. © ft® 4fe) & «H ItiS 

* ic^r^ WftUT, Lfctf:I££|I]JiZ Lfc„ d OtfcJRSr.»£E«J| L-c, fi # # 

0 . 1 g £• # fc „ 

wyjllitsf^^^ttt, 3. Ox l o 4 -cfc^ i/y« 
SII¥^^?ili9. 4 x l 0 4 fj)ofc 0 
[0318] 

mm mi 6 

±.z&it&® 3 0. 42g.i:TI5 1C^-rft:-g-i^l3 0. 4 1 g i 2 , 2 ' - \? \z° }) is >l> 30 
. 0. SSgirSrS^^^^tt^/^fc^, S«*^Srti^^-Cij|Lfc t rixi;, fc?,^ 
tfcT/^y^^-e/^py^LT, flfc^Lfc^h^fc K n -y ? is (THF) ( flfc tK j& 
) 7 5 m 1 £ #P X „ ft CI N rcO^-^^?^tC s t* ^ (1, 5 - o ^ v'xy) ^ j, 
^ 4- ( 0 ) {N I (COD), ) 41. 0 giDt, iSfl O^fflf j$Lfcf, 60tt3 

^Jl^ra^^Lfc„ ftle, £ L fcfc 18 £ , 5ig-f -5 £ i tc «fc 9 m 
42 L fc „ rottK^Sr^JE^j^Lfc^, h A' ^ V tc i§ 8? L fc „ Cco^^SrJSilb, *g 
£ Bfc * L fc & . Z<Dmm& . 7;v$74S«Lfc*7A5:lLfc 0 ft Clo^jKSr. 

1 m.fe<D)&mx-mfy L „ r»^ffi?r#it, h/V'^^SSrlHlilXLfCo r , ^2 40 

v ^- > 3? & * t? 8fe L it %. h^xyf^iHDiKtfc,- !!ic lev r i& & ; - - * * y — 
f te ^ ^ f j& ^ BltLt, ^^Ufcit^SrlsJJlKLfc I ©itS^r iff^i L t , M.-afc 
0. 2 9 g Srifc. 

wOfi^#cD#y;*^^v|&3l3&¥#j#^4tt:> 2. 5 x 1 o 4 -e *> 5 . * y x ^ 
^«* 5 P^^^-*ji4. ixio 4 -efoofc. 




• • . •> f -,. : ..v \ . 
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OCi 0 H 2 i 



Br 



Br 



C 10 H 21 O 13 - 

[0319] 

% m m i 7 

±mt-&V9 3 0. 2 5 g iTElC/TtlUt 1 4 O. 6 3 g t 2, 2 * - fcT f D b A> 

o. 4 6 g *srt;#»fcttaA/*r«, Kjs*rt«ra[*j!f^-e«ifcLfc. 10 

CfeT/V-^V^^-C/^^y y^LT, h^t K o 7 9 > (THF) ( Jft * g£ 

) 7 0ml JriDtfc. ft ^ <£> *g *g j& Id v t** ( 1 , 5-->^u^i7^^3:>) ^5, 

4r A- ( 0 ) (N i (COD) 2 ] J: 0 . 8 3 gftlt, Sffifl O^I1I#Lf:i, 6 Ott 
3 B# PpS] £ J& L fc „ ft *> , S^li. ^m^^^ffl^fT-^Tofc. 

r <omm & ?ft*P L- > ^;-;H0 0ml/-f*yXi* 2 0 0 mli^g 
^tflc^^r^ii^-, 151 B# 'IHJ *f # L fc „ ft lc . 4fe|*U*:fl:IR«9Sr,"5a-i-5wfcjcJ;9ia 

£ |& * L & , ^ M £ , 7/KtSr3£«Lfc*7A*ILfc 0 2fe tc . - ft 

~5 %"© r is t -cast* L'fc. ' r. ©»aesr#a tv h >v is m & m 42 u>c „ r <b )*'# "20 

Sr. -f^->^m7kT*Scj^Lfc^. h ;U^>-m$:®t$LVtc 0 ft «£ , r tf> & , ^ ^ / — 
<F ic^-^r »)t LT, L it £ m HX b „ r OftJS^iJE|£j| LT> M # 

■0. 26gt#fc, 

^rom^i*07Ky^^w^^»^c3p^5>^l:ii v 2. 3xl0 5 ffct), 

C8H 17 0 OC 8 H 17 



[ 0 3 2 0 ] 

mmm 1 8 

< iii # ^Mb -s- ^ F <D -g- > 

Jt IE ft -g- 4*3 3 0. 2 5 g tTEl:*tft-&fe 1 5 0. 6 8 g i 2 , 2 * - If fcf !) 

0 . 4 6 g <h ^S^^SICtfc^ A/fc& , SJS^rt^ti^^Tf^Lfc. rttlC, $> a> 
C*T/W=f^^f^-C^^y y/U> L fc:r t Kn7?V (THF) ( Bit 7k M 
)' 70mliUifc, ft tC , ^ CO^-g-^j^f- s t*X (1, 5-v-^u^-^^v?^v) ^ s, 
^ ( 0 ) (Nl (COD), | Sr.O. 8 3 gJlDt. Iflt 1 Oi)Mj$Lfcf, 6 0 *C T? 

K j£ *g . -CD^^Sr^iPbfc^, ^/-;H 0 Om 1 /-f^->'^^7k2 0 Om 1 fete®. 40 
m * * ^ #* , #J 1 B# P^lt # L „ ftfc, £ j& L £tfg*|g3 £ % <*> "T -5 r ,b 1c J; D [§] 
i|x b fc r - w <D£ti£i& £r^JE$S;j& L h /u v I- & M b ; ^ <D mm Sr M ffi L , ^f&%o 

£ B£ * L fc & , r CD fl£ £ N T/i^$-7-Sr?tJKUfc # > A & il L fc „ ft (c, rcc^?«Sr x 

1 M Jfc O & ^-C ife # L „ wO^^?r#Sb. h/W-atl'JlSrElJfcLfc. - <D i§ #e £ x 

. 5%{OT^* = T7)cT'i5fej^Lfc 0 Clco^^Sr^Mb, h/V^^Jl$rl5IJ|XLfc: 0 r <£> 

Sr. -f ^- b fclft % h 3i ^ Jf |5]ifc u It „ ^1c, ^cD^f^Sr. jv 
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